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(57) [S^l n 21 

[Kin Bunatfo. 7 5 «±t, «±isa6, twiug 

nm\y>x\ i <osst i s i 
¥Sr i ***©s*auer*. 

(1 -D) A<R 1 < (1+D) A 
A = B/C 

B = 0. 8 5 f (n- 1 ) 

C = n (0. 60866-0. 1 1 • t/f-0. 12 
72-d/f) (0. 8 3 + 0. 2 • N A) 
CCT% NA(±^U>X©B80Ss nliliUyXO 

D=0. 0 3, 0. 0 4XtiO. 0 5 



1 

itsv&aii vrntfiffimtztitzmnSL (na) » 

0. 7 5W±©#U>X-efioT. SlffiOIS^Oft* 

(1 -D) A < R 1< (1 +D) A 
A = B/C 

B = 0. 8 5 f (n- 1 ) 

C = n (0. 60866-0. 1 1 • t/f-0. 12 
72-d/f) (0. 8 3 + 0. 2 • N A) 

D = 0. 0 3, 0. 0 4X(i0. 05 
C»*«2 3 WWtflBOTfc«*ifcBBP« (NA) 

o. 7 5tt±<o*i/>xr*feot, u>xortffl*c^» 
*«*l**^3t«OJttti:*-rfl«u 1 *oa« 

(1-D) sin (KXsin (ul'Xtll 
D) s i n (K) 

K = (0. 6 0 8 6 6-0. 1 1 • t/f-0. 127 
2-d/f) (0. 83 + 0. 2-NA) -NA/0. 
8 5 

D = 0 . 04, 0. 05 Xfct 0 . 0 6 

m&m 3 ] omckssiktsii 

1 Xtt 2iem07tT f ^X^ffl«%lb>Xc 

4 3 IS*^ 1 TbS 3 OV^-Tti^fclEKO U> 
X£. l/-1f-3tt»fc^ 7*hf^f*?fc*W«c 

[M#9I5] MiEL/VXtt. IMEl^lT-#»b*6ffi 
fPKlffi«>0- 0 0 5X^X^g 

6 ] n^n 4 xa: 5 tcte«o^ tf 7^77^ 
[www 7 ] gftdsn 4 s tcie^cD^ \£v*7vzf 

[000 1] 

«r*8frs*^|«|p» (NA) **rrsjtr-f **flJ*J 



(2) ^Hfj2 0 0 3- 1 6 7 1 9 1 

2 

»l/>X3ttf»c*a)U>X*ffl^ft3ttl2y*7 r v^» 
[0 0 0 2] 

[fik&O&ffi] tt*. CDf-f^tt, HQBtfO. 4 
5-0. 5 0MBl/>X*ffll\ 7 80nmgfi<Di£g 

So *fc, DVDf^X^> HQfttfO. 6gftc0« 
»U>X*fflt\ 6 5 0 n mg£0»S**"r£ If 

[0 0 0 3] £C3T\ Tt-r-f **<Dg§*±tf£fc«> 

[0 0 0 4] f ITx <fcD®^»ft*frr*U— If— fc 
UTtt. »*#«F4 0 0 nmOV**Stftl/- F— 

[0 0 0 5] imE*v^lBPB**rr*««b>Xi:bT 

20 [0 0 0 6] (A) Jpa J. Appl. Phys. Vol. 39(20 
00) pp. 978-979 M. Itonaga et a I. "Optical Disk S 
ystem Using High-Numerical Aperture Single Objecti 
ve Lens and Blue LD" . 

[0 0 0 7] (B) Jpa J. Appl. Phys. Vol. 39(200 
0) pp. 937-942 I. Ichimura et al. "Optical Disk Re 
cording Using a GaN Blue-Violet Laser Diode" . 

[0 0 0 8] CCZ\ (A) HU BBP»*0. 7<£>#lx 

>x*fflv*'>xfA*«ftL, (b) a. matsafi 
o. 8 5 o 2 8f i/>x*ffl^ft^xf A*aet So 

50 [0 0 0 9] cn?>te> SNAftfciSS'X'rA^JBO 

CDOl. 2mm^U DVDCD0. 6mmfr5 
»<LTV^*ci:3V»JOW«rt?** 0 (A) fc«ktttf, 
0. 12mmt\ (B) tt^ni^O. 1 mmtC&oT^ 

0. 3mm*0»V^a5IWT**Cfc3Wi*nTV^*o 
[0 0 10] lute (B) ^2i¥b>X£r/BV^~>X^A 
BBPStt (A) teJfc^T:*:*^©©. Silttf 

40 fl03Xh^]lS<^:So 

[0 0 1 1] 2 ffI68BBItf*tt (B) ic^nr 
l^Sctdlc, 0. l3mm!fii:ffi*ODVD?OJ:5 
£J|il^:/X*fli^fc^©ttl mmlCJt^TSK. 7 4 

[0 0 12] ^CT% »tfif?S/Xfi,tett, HBfttf 
0. TilLOfU^XJCoXS^X^MiUyXtf 

[0 0 13] 

50 [RM*«i*LJ:5 fc-TSWm «^HPS**t*l/ 
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h • v-yxicmtzm&j (^sie^is, mit±m&¥ 

WrWBffiffim&* 1 9 58*3^) fcti, SV^BflPS* 

So 

[0 0 14] S/c, #i?4-l 6 3 5 1 OJCfi, F^P 
£fc#0. 6~0. 8igSomuvX^rfflV^fc«ab>X 
tftEeSftTV-So 

[0 0 15] LfrL*tf&, mtSst^prigtmofctt 

[0 0 16] CCTMl^IUVXOi^, StJ^L 

Slfi^iRM»C'rea?ns«^lU>'XcD!3H-tttgi:, SQfi 
£g«:lR)B$icig£-r5&g#;fcSo 
[0 0 17] LfrU L^XOKtrttligfcSiBtfifitt* 
Mpfttfo. 7 5<£t)ig<^fc, PairTSCi: 

[0018] nf&, <i<d&o tiffimimmtDis^x-e 

W&T? t MPa#<±#*tCO*l&{fc L, 
[0 0 19] tt±iR««i, «M!i*«LTt)t>ffr 

[00 2 0] iu5E<D*-5*S*T, ttfiii'A^ira^fS* 

$SS^tlTV>So »U¥5-2 4 1 0 6 9, &ffi¥4- 

1 6 3 5 1 0a, =t0>— 0!lTjfe5o 

[00 2 1] W4 - 1 6 3 5 1 Olcfi, 14ti*^» 
ftU>X©JB«KB^fE*«nTVSo LfrLfctfe, 

l\ S8DSW-0. 7 5^r@AS^SS«?!l2tOU'>'X 
(Il*'5 3 2nmT% HPRjVO. 8 OffcttD T*«, 

[0022] 2e>£, cne.<D^T5:i«<o^-r^H{i. 

fco 

[0 0 2 3] Scfc, BufSLfc«t5^, S5N A {tSrESfc 



(3) 0 0 3-1 6 7 1 9 1 

i6fc, x^Xi'fcU'>XA^S?l§-rsfeK14*^L<li^ 

-rspas^fcSo Ttxwx^tffl^e.nTv^. X5 

T-SSo C 03^9 DVDCi^T'tt, 0. 3m 

mgfifeS, CcDflli:, C D<Di§-&<00. 6mm»cJ±^ 

^xvttmmmmi&cD&oK.. 0. 13mmm 
c©ffigtttU>X<0Sttk:«t»)^t5«*\ I^X^&jS 

i§-&tt, £)0. 2mmti±l£:-rSCi:fo:«LV^o ffcfc 
^, U>X#7^X^^&£fr-£S{4B, -Tfcfr^ 

-ttftWLTl,^^i>)> -r-rX^KffisrrSo 
t>*>. 7* — aX"9--5pA\ CTAtf^X^co-^-C^x 

[0 0 2 4] SiJ©fi25: (C) Jpn. d. Appl. Phy 

s. Vol. 41(2002) pp. 1804-1807 G. Hashimoto et al. 
20 "Miniature Two-Axis Actuator for High-Oata-Transf 
er-Rate Optical Strorage Sytem" . £J:ttff, 
/£<DNA = 0. 8 5©V>X-e$oT, 0. 
8 Qmmh'bm^XyyXtm^nX^^o £<Dls>X 
ttm^tilf, 7 ? =3-3- x-?-M£ \L"j57v -X<D'b 

!E«2nfc^>'X<Ofl«jffiSi{±0. 1 mmfc«P.tc$«E< 
* -p TV^T, ±82 LfcfeKtttf* & £±tf 5 MB 

[0 0 2 5] ^fgBJl&v BiJ5E<DKHK:ffi*Ta^«nS 
i0 tcOT-fcoT, BSPgttfO. 7 5tU:-Z\ tt±lRH. tt 
^iRilfcffiMOffl^Rittfc-r <**l/c, MSI^ffiO*U 
>X£ J; Sft-r f X 5 V>tt% \s ^Xmiflc^cDUyX*: 

[0 0 2 6] 

IfSli^nftHPa (NA) *^0. 7 5W±©#lx> 

s-rso 

[002 7] (1-D) A < R 1 < (1+D) A 
A = B/C 

B = 0. 8 5 f (n- 1) 

C = n (0. 60 86 6-0. 1 1 ■ t/f-0. 12 
7 2 • d/f ) (0. 8 3 + 0. 2 • NA) 

[0028] ncr\ ni±%&i\s>X<D®ffim, ntm 

&ls>X<Dm&$m, t{±^SI^>XO^L>JS^. 6lt 
mmt?4X5<V&®Mto&tL-Zlb%>* DfiiEStT'^ 
0, S?Sb<{*0. 05, J:0jifo?L<«0. 04, ^ 
50 SKotSSfoSL-OiO. 03T-fe5o 
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[0 0 2 9] ±&<DWmitm&L'?Z>tctblC, #5i 

mcvk*9tr<c **flj#ftu:/Xtt* mwmmwtz 

tlitmaSL (NA) ^0. 7 5W±^#b>XTfe-p 

i 't>\ *osc*»jE-r*o 

[0030] (1-D) sin (KXsin (u 1 
') < (1 +D) s i n (K) 

K= (0. 60 8 6 6-0. 1 1 • t/f-0. 127 
2-d/f) (0. 83 + 0. 2-NA) •NA/0. 
8 5 

[003 1] CCX\ f &mVL\y>X<DMjiSgm* t it 

ffST&So DttjEST^D, »S:L<te:0. 0 6, £ 
9#S:L<te0. 05, ^?>tCcfcD»^L< 140. 04 

[0 0 3 2] *»9l*i:«*«'r-r^*ffl»»l^>XK:*; 

DVDr-fX^J;OIv\ 0. 3mm«TT*8Si:i:tf 

tt. U— if— ®«***4 5 0 nm«TO^XfAlClffl 

[0033] ^m\c%^ftf^^mn^\y> 

[0 0 3 4] *SWIi:flE5)tr^X*fflJiftl/VX^ 
[0 0 3 5] *ft. ±2©ll^«?i*t5/c*t, *R 

* * s^rr s c # #£ Lt\, 
[0036] ttKuvxuu" MI21'— tf-««^6m» 

[0 0 3 7]ft»E8>0. 0 0 5X^X^¥S 
[0 0 3 8] ^BBfcflfiSJttx-f^^fHSS^ISIltt, 

[0 0 3 9] #52KlC^£ft7W;**?f£SBte\ iuI2 

[0 0 4 0] 



(4) «pBB2 0 0 3- 1 6 7 1 9 1 
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[004 i] £-r. *Mfo<D&m<oyer<<x2mitibi' 

[0 0 4 2] *H«©»»"C«. KLWUI^ ttJ+»RfSft 

[0 0 4 3] ( 1 ) «±!Ra*»fitt-*fc». lx>X© 

atHiR**ffliiE«nT^*cfc. 

[0 0 4 4] (2) tt^lRfi*»«-rSfc«>. 

[0 0 4 5] (3) fl2&fg««fii'r«fc«K ^2ffi^ 

[0 0 4 6] MBIf^Sl^vXtt. tt±Jfc|g;&tftt*M8 
fcfto&ft (1) (2) 0 2 0%|W]PSk: 
i(|fe-rc4:^ffl**o ^ff (i) t (2) ^IwjfSfcrffc 
20 tl/>X«:7^7t- h i:^-5o 

[0 0 4 7] L**U -iRfc. *ft (1) (2) * 
JUfcUTV^fc. »K&S*««**fc*Oftfr (3) 
SJ|fttCfcttiB*4^o 
[0 0 4 8] £C3T% ^ff (2) tfidfiSftT^T, 
(3) WitflftJftSi:, U>X^»*jEK*ft*»l 

feu fro»2ffltiEattfcft*»«s»ja , r«ci:fr6, 

[0 0 4 9] #^ffi©JBJSte:fe^T». tt±HR 

30 aai/ttniRMsstfifsfcft^afefl 1 ci) t (2) . 

ft*©*!* (3) ©^9>x*bi 

D..»ffl»JEStlT^**ff (3) o»s«*3R»-r« 

[0050] tufELfc rwicpflUto*ev^snDT^ 
¥ft¥ttimAffi«KN 1 9 5 8$3^) Ic&Zt^ffi 

40 BjS*|£loa**t)*OWe, CD k (2) 
H W £ ?H£-r 5 U > X jW# 6 n S C tfK 6 AHC S tlT 

[0051] s&te* ea^^se rr^^-r-f 

>XiaWfcf*-fX**»3R^O«WJ . 3tt* 2 7. 1 
2 (1 9 9 8) p 7 2 OlCcfcfttf* ffiPJO(l^fc3SV^ 

>x&, *ft (3) *»jef sck^snr^So 

[0 0 5 2] lCT% *ft (1) k (2) «»S-r«IP 
i^DBUVXOKStOrtT, (3) iSriSJE-rSfeOtf 
fcttU^«X»*c^U>Xfc«*.*. L»b«ay 



7 

fctufasfcif, ftfl 1 (l) - (3) ico 

[0 0 5 3] JiJ&> V&UDDVDTJXirmVKn&lfi 
0. 6 OU>XXB C Df-< ^i^fflOHPatf 0 . 4 5 

[0 0 5 4] CtUcttLT, BHPj&tf±tf!>. Kfttfffl 
tt±0£*8tfft<&*o ^CT% dO.fc-S&U'^Xte** 

[0 0 5 5] CCIC&^T, *m(Df£W%&, U>X<D 

^1/^X^JS^^^-r^c^^rM.tBL/co 
[0 0 5 6] *nM<DBm?lZ, CO<fc5att««:?Jffl 
LT, ftff (1) - (3) «0^7>X^i:Doo N = 

s i n (u 1) -0. 6 0 8 

4) 

[0063] i^3 its \y>xm^icmvx, u\%&$> 

[0 0 6 4] XKtHftt. Jfcj*E«lf*2mm, l^X 
2dtf0. 1 mmOi'&ICO^t, l/>XO)P$t4S 

[00 6 5] BMtt* f^X^IP^iiiMbt, ul^r* 

[0 0 6 6] mUHttt. flUSlEJIif #2mnu 68»<& 
JBST*n*M. 7 5. U>X©2SBJ10JP;£ ttf3mm 
O^tCOV^T. fVX^O/PSd^ffcSirriSff-L 

[0 0 6 7] tu!E^ (4) ttm^T. ls>XcDM 



(5) ?$i2 003-l 67191 

[0057] a ui. i/>xo«»*»ai3t*H-eJ5 

[0 0 5 8] »b>Xl lteu A»f«JWL 1*JH 
b>X l i <oa i ffi l <0IHiStefe»*ft**S«R l x 

ilJKDjPS&dT&So 
70 [00 5 9] 12(1 U^XrtfflOJtaOflfik. §12 

[0 0 6 0] Ttffttc^Ttc^lxVXl 1 KA^L/cft 

Slffil-PBSfLTftlUfcu l^ftS^U 2£ic*f 
il/>Xl l^SB2ffi2TJB«LT^fcu2©ftfi* 

[0 0 6 1] llT\ BBPS^O. 8 5(?)1^S^ 

ttfcft-rftTfeStf. *ft CD fc (2) ^SfcLfcT 

«1tomc^l/>Xfcfel/^T. L/VXO^uSUEKf 

[0 0 6 2] 

66-0. llt/f-0; 1 2 7 2 d/f 

• • • ( 

30 [0 0 6 8] CObyXlfc ^lffi£gI2ffi 

fcu2©B8flH4* ^2lWlSi^T^S§o 

[0 0 6 9] ■ffcfr'S* S2®<D3£WJB«ffi^«r/3i:*r 
*OBB«tfj«»)llOo CCT% upl. up2li 
ifiWftttOffi*. ul. u2(^»ifT^§ 0 
[0070] j3 = n • up l/up2 = n • s i n (u 
40 l)/sin (u2) 

[0 0 7 1 ] CCX\ «:***03ttl»OIJBPfc "T&to 
?s!n (u2)tf0. 8 5Tfe^ Wf6ft 

So 

[0072] 0 = n • s i n (ul)/0. 85 

[0 0 7 3] $5^ ul (£upl 

■pftte«i:TKfk-r*cfc*jiaLfci 
[0074] cna. (i) t (2) «»fc-rfc, 
^ (3) *c«<i^teKii^as^ ym<Dmffim*m 
fe^t<^§i/>xoi^nTM (3) *safc-rcfe5 

50 fc-r&i:. «fcdS£3S<fc:*fre>Tfc3o cofc*. 
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[0 0 7 5] BHnS**«Lfc0*— fiftbfcfl 'a. 
#<DST^*£>ft£o »2ffi^)Jg«<g*P 'a. MQR 
(NA) «rfiP«LfcfeOT*SSo 
[00 7 6] 0'=0 (0. 83 + 0. 2-NA) 
[0 0 7 7] 0 5 a. BBPS»C±Slg«fS^i8 ' O^ffc 

[0 0 7 8] MMHtttiL flUftEBf ^2mmt% 5S# 
©JSSf^nAM. 7 5T% l/>XOf ? t^2mm£Di 

[0 0 7 9] CCT% R 1 * ©BBtt. 

[0 0 8 0] R 1 = f (n- 1) / & ' 

[008 i] 0 6 a. cos^3iai*KB^-rsHT** 

[0 0 8 2] 06OA^*ri^>Xa, Mfi$nT$ 
0. ffl^R 1 0 1 OSlffil 0 1 ^ffi^R 1 0 2tf*RH 
*<7)|g2ffil 0 2l:fU 3tttkl¥Raja»L 1 0 ltf 
AilTi^c S2fflli, ffl^R l 0 2 tf»S«:*:fc©T 

fi^R 1 0 K B#r*n<DRfllc«. 

[0 0 8 3] f ' =R/ (n- 1) 

[0084] 0 6 <D B a. SJ¥ 1 1 2 tf/Bfff* n 
J&^-To ffl^R 1 0 l <D3I l S 1 0 1 ic AS* Little 
TtfftTtfflL 1 0 1 a. Sill 0 1 OH^e>SE»L 

[0 0 8 5] f ' = L/n 

[0 0 8 6] LfctfoT. S1I101 Offl^R 1 0 1 

a. *o*5Jc«-rcktfT#* 0 

[0 0 8 7] 

R101= (n-1) f ' = (n - l) /n • L 
[0 0 8 8] 06OCa, ffiOU>X^©ffiS*B4f«-r 

[0089] 0=n-ul/u2=n- f/L 
[0 0 9 0] ^0*5 tCftSo 

[0 0 9 1] L = n • f /jS 

[0092] sin o i«* 

gRlOl^ JBtfr^n, MAEMf . *£««*0T* 

[00 9 3] R101= (n-l) -f/j3 

[0 0 9 4] C<D<i;?U:LT. ±5$£>R 1 tp ' OM« 



(6) NfHI 2003-167191 

[0 0 9 5] R 1 =B/C 
B = 0. 8 5 f (n-1) 

C = n(0. 60866-0. 1 1 • t/f-0. 12 
7 2 • d/f ) (0. 8 3 + 0. 2 • N A) 
[0 0 9 6] BflpRtf 0. 7 5&±<D\s^X<Dm^ ffi 

z^m^^ic ffiS: l fc u>x*Htt-r s » k a, ts 

EW*SRlfr6, »£L<ao. 0 5. £D*?£U 
<ao. 04. S6lciD»St<ttO. 0 3Wrttfe 

[0 0 9 7] CCT% sin (u 1) tt> R 1 fcKitfll 
lW§o s i n»}fKU, u ncit^££s 

in (u i) owta^hsv^-e. u i©sfctt*t< 
iTSsn^ffiaacx 

[00 9 8] COcfcS&M^fia^Sfc. HlffiOffi 
[0099] 

20 (1-D) A<R 1 < (1+D) A . • • • (5) 
A = B/C 

B = 0. 8 5 f (n- 1) 

C = n (0. 60866-0. 1 1 • t/f-0. 12 
7 2 • d/f ) (0. 8 3 + 0. 2-NA) 
[0 10 0] /-cfcU DaiERTfcO. ffSKttO. 
05. iD»SL<S0, 04. ^e>^<to»^L<a 
0. 0 3tS§o &*5. Da. 0. 0 3 — 0. 0 5<DSE 

Hoi/^noffl-efeoTfeiv^cfcav^ $-cfcftv\, 

[0 10 1] ft is. 7Vx*<&a®JB©»WaJt«flM> 
50 HSWWl- 45—1. 6 5<OfeHT*. ±%r^ 

{ta&v^ 

[0 1 0 2] gijfgLfcO. 0 3 — 0. 0 5CDHa. £<D 
[0 10 3] U>XoaSfsp^ffi<. HPStf 

o. 7 5&o<&^m<Dm*gmtf i Mz.&tt*b, c<om& 

[0 1 0 4] ±ttt££#>2>£. \sl/X<DWilW<D&m 
fgR l lcM-?Z>0kft (5) SSIfc-Ti:. fA±iRM# 
40 1±. «fliRfl«Mk Rtf»S4*iS (UiJ:aiRfl*i4n) «: 

[0 10 5] S ^>frC*iS-r^^. #jSSfi<DiE»D#*»E 

t/-ch-U7^U>X (toric lens) <9<fc ? ftJgtKT'fc 
£*0#[Rjlc*5tf l ffi<Dffi2fs¥SR 1 Hui2Lfc«B 
[0 10 6]ftft (5) OS-TiBHfcS 1 

50 r i*HS-r*i:s *2BoiW 5 aR2tt, *<oate 
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[0 10 7] R 2 = G/H 
G = f (n-1) (t (n-1) /n-R 1) 
H= (R 1 - f (n- 1) ) 

[0 10 8] COi^US 1 KOHfifcfeySft* 
¥@R l ka2ffiO]ljiSllc*»*ft**aR2^J** 
§ 0 cn&offi^SfcS^r. (1) k (2) ;o 

ffiOJBtttt— ftW»cft**o coi:^ (3) OJE 

iSC ktftB*£ 0 
[0 10 9] tu5ELfc<fc-5JC (1) (2) 
*SS£fcJ*JEbft*«&, (3) «:»E-r*ci:«a 
3fc»V\, Ctltt. 3ffl<D*fl*:»bT* b>X<DKftg 

TfeSo Uc^oT, huIB b J: 3 U: b T f# 6 ftfc #3* 
[0 110] ctittBUO-SV^Sr-rSfc^ WLbEMkfft 

-rsk. tuiaoHocD^ (1) - (3) ©stje#&^ 

[0 111] tLT, co«J:5l:^WttOSiS4f 

zmat, ^ff (5) x« 50 

(6) *»jebTv^ft»ntf. *^iRax» 

[0 112] tC5T% *BBtt»<0*OKHrtK:. ^ 

( 1 -D) sin (K) < s i n 

K = (0. 6 0 8 6 6-0. 1 1 
83 + 0. 2-NA) -NA/0. 85 
[0 12 4]ft«U DttiE»-e*»), ffSKBO. 
06. «tO»Sb<«0- 05, S&fc*9»*b<tt 
0. 0 4TWc ftfe. Dtt. 0. 04-0. 0 6<Oi5 

[0125] afe. x-r x^oajsaoiBWiJtKW^ 

ft<. B8t**M. 4 5—1. 6 50fEHT\ 
[0 1 2 6] BulBbJfcO. 0 4 — 0. 0 6W^ C <D 50 



,&<D¥@k Ltffl^t, ffl±iRMki4#iKMk<D^> 

[0 113] iRM©^>X*SiSkti:. ^7^7t 
- b U>Xfc^S5£tt* (KH-SdaftkSA*) ^a®A 

-rsckicffi&^-r, i^>x<o¥&if*fe* i*a*ii 

SDbT;^>X£:^&c ktfpJtfclC&So 
[0 114] fe-65/u> *ft**«ATaEfb**fc»ft 
icte. iRMPJ(0^^5>^«:«i5c:i:{iltb<a5fc4&. 

[0115] ±ct?tt. Hpafc:«fc*»ttoa{b*. is 

«{B^0^{fcK«BbTlE3bfc*V ££ICCCT% 
b >Xrt»fc £>t * £ ©3*»#5fcW k ft ft u 

[0 1 16] **\ HPftsWElktSi:, u l ttttfeM 
P»teit0!lbTg{tr*o Wc* cntciD^T, /3<D^ 

[0 117] C©Ci#iLft, NAtfO. 8 

«^ort»ft**u i ' k-r^o 

[0 118] u 1 'S^S-CSSWo 

[01 19] K= (0. 608 66-0. 1 1 • t/f 

-0. 1 2 7 2-d/f) (0. 83 + 0. 2-NA) 

• N A/0. 8 5 

[0 12 0] cct% flttkriUEfe tttf-rXW 
,j>JS«. dttftf**X*©»M<0*«, NAteb>X 

[0 12 1] ftt, HPftsVO- 7 5£(±Ob>XO 
ffl,-K4iS«r5tfJ k Jc»«bfcb>X*MW--r«fea& 
JCtt, rtS&ftftu 1 #$b<tt0. 0 6. cfct) 

»^b<(i0. 05, «e>JC*9»Sb<«0. 04C0 
■BHfcaBSCk^fiFSb^o 

[0122] coAdaBB«*»a"r*k, rtgpftjsu 

So 

[0 12 3] 

(u 1 ') < (1 +D) s i n (K) 

• • • (6) 

• t/f -0- 1 2 7 2 - d/f ) (0 

x^X^O®St^OSv\ jtsaBJcttbvXtOSSf^fcJ: 

[0 12 7] $fc. l/>XOHSf** , iS<T. MDfttf 

6 ft-c«to c: k 

[0 12 8] ±IB^:^k«>Sk. l/yXrt»TO«*« 
SOja»<0Jt«k*-rftu 1 'IcftbT, 3kft (6) « 
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OcJ:SiK»i*) ZmmcffittZC £&&&%<> 

[0129] ^etctg^-r^i:. c (Dimmish xiz. 
[0130] jmc. ±ebfcu>x*ffl^fc3fc£y*r 

[0 13 1] $"T, U>XlC5R«>6nSff»SEKtBBL 
[0 13 2] 7*— PJ^.tff-r 

x * (o^f^ ~j x * h fcftv^ttwaaiwicfiH-r * r * 

^tfU>X^f r >f^^^e>3a^^^rp]^5BLTfe< 

[0 133] COi:f, f^X^W^ftS^a^L 

7V**®B5-Sn«La\ *HR&C*5^T. L = R • t 
a n (a) £&&o 

[0 13 4] r^X^OT^ii, ^X^OMtST*^ 

esnri^sav cdic&v^to. 6g, dvdic^ 
t. o. 3j^£2*itv^ 0 x^x^co&^nte. bu^ 

mm^x^ X^^C^oV^T, 0. 3mm^§t^ 

0. 6mmC0S^n^i:a§o 
[0 13 5] tc5t\ cfcOiSffiflMb^Hofc^-rA 
Icfc^Tfc, f^X^»liy7^y*?69, DV 

X^<D&£nLf;2:L = 0. 00 5'R^j:5o 
[0 13 6] cct% l/>XO{t!6SEBIdwfi, 

[0 13 7] d w= f b-d/n d 

[0 138] CC^ dttttv^fX^OJS* n 

[0 13 9] f b=f (1-t (n-D/n/Rl) 

[0140] i^>x^/it<asfc, ftftsast 

i^>XkbTrici[-rsfc«)t«:«, iiFisffi 



(8) 1^200 3-1 67 1 9 1 

14 

[0 14 1] UVXOJP^cDiSHte. 0axff2mmW 
± % 3. 5mmttTlcR£«£:ktf«So 

[0142] ccic^v^t. »£L<&> itmmmdvi 

[0 14 3] 

dw > L 
i0 > 0. 0 0 5 • R 

[0 14 4] Lf:^T, mifiBfi?f£«TS'5fV 
X^Og**SA^6 0mm^tt> flFUERitf 0 - 3m 
mtt±> 2 5mm<D0#te. ftlS8§gi#0. 1 2 5mmtt 

[0 14 5] £CZT\ ff»ffi«i*lC<-rSfc»fe:«*. 

>XO*fflft*5l*iBCU &$ktlsT\£y*TyZf%i 
&UVX&. UVXT^^-3.i.-*-OH»a«p140rSl 

[0146] Ltctf^T, u>x<D%j&mmiam&i> 

<&1 OmmKTtfeD, S6*C»* U< tt3. 5mm 

[0 14 7] -T 3t«0**S (US) # 
<D^C£^T-^A£>n> BHQft (NA) fc«USffi«f 

30 tftfrrso 

[0 14 8] 0 = 2 XN AX f 

[0 1 4 9] ftU£ERt*M OmmTNA^O. 7 5<D£ 
^ N 0= 1 5mm££:£o C<DISS«U & < OJtttJ y * 
T V Zf&Mi* 0 < 5 mmSfl[<03teK*fflV>TV^S C £ 

N A = 0 . 75T'f = 3. 3 3mmTWCi: 

40 [0 15 0] *»B3«c««)ttey*7y^tt««a:, M$E 

<tt, 7tt:7^77^I^iig$(i0T^So 

[0 15 1] *»91te:«*3W f -fX*OlB«H*««ft 
l^L?f£»«H\ tttjS03e-r-rX*fflSt»I^>X*«* 
*t(0T*S o »^L<«. Jtlfy*7y^»ltt, SO 
EJtx-f^^ffl^Hau^XSrfflV^T, Tt^^X^cDh^ 
50 ^^lc»-9T)tt3R«IR)«LTSRMU *««*Ol5ax 
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[0 15 2] WT* *SEWfc«*3tt-r^X*ffl«ai/> 

[0 1 5 3] iWJT*(i, SfcOJcdft^aaftfflV^TSf 

[0154] Z = CYV (1+ (1- (1+K) C 2 
Y 2 ) o. 5) +AYHBYHCY 8 +DY 10 + 
E Y 1 2 + F Y 1 4 

[0 15 5] ClT% ZttffiOlBjiSfr&OEd. Yl±3fc 
1 4#^E**ffi«8S"e&£o fctZ-lX. Ate. YCD4S 
[0 15 6] <HSE0!I 1 >B7tt, HftffJl 
[0 1 5 7] »WU>Xl 1 fcAWLfc^Ltt* JBl * 



75 



[0158] u>xtt*tt^ *ioaotM« 

[0 15 9] 

[Si] 



70 





4 0 5 nm 




0. 8 5 




2 mm 




3 . 4 mm 




0 . 1 mm 




0 



[0 16 0] U>X©Httffltt» «2<«'DTM« 

[0 16 1] 

[S2] 



©#■9 










3 — - ~, 


1 




1.71 


2.75 


1.8$ 


-0.9168291 


2 




-75. S027 


0. 4605 




2518.06 


3 






0.1 


1.62230752 




«83 













[ 0 1 6 2 ] m 1 ffi©#Sffi«a», * 3 CD® 0 TJfc 

[0 16 3] 
[S3] 



r CD 4 ^COffcgt 


0.013687371 


r CO 6 fk<7>&& 


0.00087533585 


r CO 8 ^COlfcSfc 


0.00087533585 


r CO 1 0 ^C0S&& 


-0.00077467164 


r CO 1 2 %t<D&& 


0.00030433925 


r CO 1 4 ^CO^SC 


-5.3502493X 10- 8 



[oi6 4] mmvwfiBVHBa*- » 4 ©a ?>■*»& 

3. 

[0 16 5] 
[*4] 



r CO 4 ^C0&& 


0. 22362727 


r CO 6 ^<0fi%3& 


-0.58889528 


r CO 8^C0«$Sc 


0.72567392 


r CO 1 O^co^St 


-0.47382503 


r co 1 23ICO&& 


0. 12985027 



[0 16 6] CtDl^XttSSfrEK H+^^n^R 1 <D« 
gift -Tftte-feiC (5) lCl3lfZ>A(Dm±. 1.73 1 
6 9 5mmt?Wc CO*SMtel*im«fc©aMHU 
1 . 2 5%T*£&o 



[0 16 7] COU>X©«Ftttt. mSfkft (1) t 
(2) fll^teftft (3) tHi©»47^7 

[0 16 8] COl^^XJC^oV^T^ te±T*CDi&®l&i§ 

(4. o. o 0 2 A £/J>£<n HEi±&$&&M£H**-£fii 
50 0. 0 23Afcfij?4«ftt**bTV^, S&fcl, Sail 
PS. »®KM0. 0 3 6 A £^»£&#&ffi£:*f LTV^ 

[0 16 9] icfc. fflft££l§lte> 0. 4 6 0 5mmTfe 
9. ^6 0 mm©f Y LV^tt 
t&SgSHT&S. 0. 3mmJ:D^l£<4oTV^o 

[0 17 0] CcOUVX^a^^V^^OUVXrt^C 
fe»^ftS[OIE3£tt. sin (ul')=0. 4 6 Tfe 
&o —7a. cKDU>Xtt«^6tt**nS s i n (u 1 
40 ') OJi^ffl. "Tftte^sS (6) fcfcttSs i n (K) 
& y 0. 45 1 lTWo COSSlffi^HHW-ffi^SO 
3H»tt 1. 9 7 %T?feSo 

[0 17 1] H8tt««SBrc*!K BQttiEaBfcfl^ 

[0 1 7 2] m 1 1 14. ftSEffil 1 Ol/>XfcRli:®»f* 
£J¥2 6. «lI©ft**IR 1 *<M*>S<:« 

{fcS^TKftbfcl^Xfc^T. SS^3/imfe§l 

[017 3] i&mcomM*, tt^n^fjkirmnSL&o. 
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coi7 4] &£?<omnmzi5ifz>. s (5) cokcom 

\t. BBPSO. 7 5T1. 7 6 7mm. MDfttfO. 8 
5TM. 7 3 2mmT'We 

[0 17 5] HtD, fflK«P^>iR»O(E»*0. 04 A 

a < £ fe 5 %urtteK5S-r* citfisn* 

tf. CtUfcO. 0 4 AtTFlcl&ST^&o 

[o 1 7 6] f=fc. BBpa^ia;<a«fc. Ritf^tb 

[0 17 7] £C3T% HQBtfO. 8 5©i^lC> 1R 
[0 17 8] &*5, COb>Xtt»l^i, 3 |imO 

fflX-e. o. o 4 A<DiRatf*»snr^«^ tfcfiHc 



75 



[0179] <nm&i2>mi 2 a. *s6flfii2o«»u 

>X<D»rffi0-e&£o 

[0 18 0] U>Xtt^iis «5<Olt)TSSo 
[0 18 1] 
H5] 



70 





4 0 5 n m 


B8D& 


0- 8 




1 . 7 5 0 mm 




2. 8 mm 




0 



[0182] u>x<Dm.t\mn. a6oaoT$>So 

[0 18 3] 
[S6] 















1 




1.45 


2.5 


1.75 


-0.9753354 


2 




-3. 613636 


0.395 






3 






0. 1 


1.62230752 


-188. 2991 


AM 













[ 0 1 8 4 ] W, 1 SO^f iSffiflHSH:, U 7 Oil 0 T*fc 

So 

[0 18 5] 

«7] 



r C04 5feCO««[ 


0. 023305393 


r ©6S^ft 


0. 01703S056 


r CO 8 5fctf>«« 


0. 0023431785 


rOl 0 S<0{fc» 


-0. 0023798936 


r O 1 2 


0.0013373117 


r co 1 4 


-0.00035090993 



[oi8 6] mzmmmm^mt, asoaDT* 

So 

[0 18 7] 
[*8] 



rco4Sfe comfit 


0. 17601287 


r CO 6 ^C0#jBc 


-0.54949768 


r CO 8S$C0«& 


0. 50420582 


r CD 1 0*©&8fc 


. 0.12942116 


r CO 1 2*C0^ft 


-0.37309714 



[0 18 8] E©UVXtt«ft»6, ftff^n&R l©i 



Hffi, -f&ta-feaS (5) ©ACDffitt, 1. 4 4 9 5mm 
T'&So CCD«^fiIi:^p3ft{iitCD3lEgi{i. 0. 3 %T* 
S5 C C©U>Xffl«Ftttt, (1) i: (2) ^ 

30 ISLftilfrlcftft (3) fc:«JS©«*7:/5"*— HT* 

[0 18 9] «±T<Di£ffillXgB\ 0. 0 0 1 A htm 

A<DXMytmictt?%im$imz, 0. oi3Ati» 

IStKLTIi, {1^3MniO^c®®iRM0. 0 2 
3 A fc. 3f«fcA»*fit*#LTV^S 0 
[0 19 0] £7c. frl&raia, 0. 3 9 5mmT* 
D> ¥@6 0 mmOf -f X**fflV>fci^O»$ LV^ 
40 l&SEJrcfcS. 0. 3mm«t!)?EM<8:oTV^o 

[0191] ccou>xco. afeffiv^iaouvxrtw 

(7)ftSu 1 '<DIE3£&> sin (ul ') =0. 421 

t**o £(Du>xi±mfrt>, tt*sns* s i 
n (u i ') (ommrn, -rst>"&> s (5) ic&ct&s 
i n (k) « % o. cvmmmommtm 
tommz, i. 7%T*^^o 

[0 1 9 2] 01 3««iRSIH"CfeD. 0 1 4 ttiEK* 

So 

.50 [0 193] <HS£fi?U3>01 6te, »J30«ftU 
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[0 19 4] «»U>Xl 1 »cA«Ufc3t«LH:. HI 1 
MX k^2ffi2T*JS3rU ft^f **2 1^313^: 



20 



* [0 1 9 5] U>Xtt^te. S9<oaDT&So 
[0 19 6] 
[§9] 





0 . 4 0 5 ^ m 


Raft 


0.8 5 




0 . 8 8 mm 




1 . 4 9 6 mm 




0 . 1 mm 




0 



[0 19 7] U>X©t8*H»tt, ^1 (XDiiDT-fcSo * [«1 0] 
[0 19 8] * 





®»« 




J9d 


B0T« 




1 




0.78 


3.26 


1.750 


0.8974081 


2 




•1.791429 


0.173565 


1 


-189.877 


3 






0.1 


1.62280762 

















[0 19 9] « 1 ffi©#3Sffi«att, Si 1©I9T'$ 20* [0 2 0 0] 

5o ★ [in] 



r ©4 


0.19866646 




0.0061648467 




0.60023921 


t<K> 1 0*cD*8t 


-2.89U336 


r CD 1 25fc©fi*ft 


5.6467879 


rCD 1 4*©«» 


-4.4427687 



[0 2 0 1] M2 90MtfflBfl%& SI 2(OilDT'fe [0 2 0 2] 

5 e #30 [Si 2] 



r co 4 *o«ft 


1.6361846 


r <D 6 


-14.829268 


r CO 8 5fc 


33.428793 


r CO 1 0 *<0»» 


126.25086 


r CD 1 2ffeCD«tt 


•658.31863 



[0 2 0 3] £!OU>Xft«WP6. l+S2*lSR 1 

mm. -r*to-&5S (5) *c*»*ao««. 0. 734 

mmTfeSo CO*SMfcHHttffl[k03lE«ltt, 0. 5 
%TfeS 0 40 
[0 2 0 4] COUVXOlStttt, f5<?^# (1) £ 
(.2) SMJEU «*^*C*ff (3) fcKSS<D»*7:/5 

[0 2 0 5] coi^Xlcte^TfcJ:. te±T*oi£BiRS 
tt, 0. 00 2 A£/Jn£<> fgffl±te«XM£s*-S{ii 

0. OOSAfcAffftWttSLW*. «&lc* Stifi 

&ffiiRH0. 0 3 7 A fc2E#fcA#fc«**rbT^ 
So 50 



[0206] cou^x^oafewv^ta^uvxrtssfc 

*5»«ftfiOIE3£t±. s i n (u 1 ') =0. 4 5T?fe 
So -ST. C01/>Xft»^5t»fh*s i n (u 1 
") CDmmm, ?&t>tt (6) fc»J*s i n (K) 
0. 4 3 6 7 t65o C^i^IOHSttl*^© 

[0 2 0 7] 01 7ttt»BU8BITa&tK 0 1 8 ttlfrftlR 

Sp 

[0 20 8] CEttEfBH:* 0. 1 7 3 5mmW 

BSEKTSS, 0. 1 2 5mm«fcD3fc#l£<fc:oTV> 

So 

[0 2 0 9] *fc, »lf^^7^ya[BOlltt{n«H2 
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0*fcoTBMrr*o 3tt^y*T-y^»«3 Ott. U— 
1f-3t®T-feSW&^-1f— ^-f*— F (LD) 3 1 
tf-LX/U7^3 2£, »U>X3 3i:, 

(pd) ar/«ai«E»Jft» ( i — v) 34t^ 

^CbTl^So 

[0 2 10] ffeLD3 1 0!I*l£**J4 0 5 n m<DW 

tt. ffeLD3 2fr£>7frr^X^3 5 iCfR^fti:. ft 
tVX<>3 5A^6PDRtf I -V3 4 tc IrJ#* 5 Jte*4*fll 

ffll^ 0 PDStf I -V3 4t±. X^b/c^mSS^S 

[0 2 11] Jte^^T^ySB3 0t±> ft7^X*3 

ffeLD3 1*4. A**nSI5affi#lc*oT«»*n 

2k»*i/>X3 s^/rLTft-r^x^s stc^ft^n 

So )tf^X^3 5l:^T(i ^7*77^13 
0^S^^nfcU-1f-^3S$^«fcoT^fBgffi 
fc1»flHI«tfK»«*l*o X*3 5<D5 

>FXtt^-^fc, e*y FX»«»kte*^T«^* 

ie^-rs 0 

[0 2 12] )16l!7>7yy8l3 0l4, ftx^ 

x*3 53tp6««*w*-r*ci:#T««. 

ffeLD3 lfr6»Lfcffi«03&«<«tttt. tT-AX:/ 
U 2 ^»1^>X3 3«:^LTJt-r^X^3 5<D 

tt. ft%l^X3 3£t£-AX:/U*y*3 2^>LTP 

DStf i -V3 4tcA^^n. tEicga^nso ccd 

MAlfifrr-f **3 5 0«*IS»ffi05>FX 

[0 2 13] 3Mc. Jtt-r-fX^EM^JBtHXttJttf-f 

[0 2 14] jttx-fXfEaHf PRML (Pa 

rtial Response Maxim likelihood) 7oy^50i:> 
3yhn-77n7*6 0i:, IES*ifi^n *y 2 7 0 

c0^7^777gl3 0^tTl/^o 2£>tcC<D0!l 
"etix ft^UTa^ 1 - 7 R L L (Run Length Limi 
t) *fflV>TV>S 0 
[02 15] PRML7P7^50tt, A/DSE»B5 
l£. f-f^;V«k«§5 2i:, * *y :/«ft*JW« 5 3 

7x-x^7^5 4^ pll55^ e^e^m 

1-7 RLL (Run Length Limited) ffiSS?6 l^Wl 
Tl^So 

[0 2 16] PRML7D7^50(^ ytVvZTv'? 
3 0fr6M«*i'H»*^LT««3B«X***l^ PRML 
fl^SQiS^rfifi^o 3ybP-57D7*60^ PRM 
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L:Xn*y* 5 0Olf*lftt«i§5 6 

n. i -7 r LL*aa»6 i »c*oTj!ia*ff5o is« 

lf7^777S13 0<9«feL D 3 1 ^ffiftftllfB^So 
[0 2 17] C<D<£-5lc, Jt-r-f X^ESH^SBttx 
7t7^X*3 5*6*li7*7y7813 0-CR*ffll 

70 9ffc*MLT*HBlU ^7*7v73 0*^U)tf 
***3 5fc»*&trcfcfc«fcoTiE»'r*o ?t 

ftfV X^Sl^i £ LT^-T S c fc fe t?* So 
[0 2 18] ft*. #H«fiOJB!«T«. ftf^X^ffltt 

20 [0 2 19] 

iu*EO£-5lc> *5£mc&Z>t. BflpR 
#0. 7 5W±t% «i±iR«. M^iRSfcffiiMOffi^iR 

gic-r<*nfc* M^E^ffi^i^x^sftTVx^ 

7gl, cOTttf^^T^^B^rfflv^cTt-r^X^fe 

So 

[01] »»i^>xojB«*KaB , rsBiTa6*o 

50 [02] ftai^XrtgPOft^^S^ S2iOfii 
[03] UVXiP^^HLT. u 1 ^*&£[H]J§S£[e] 

So 

[04] tVX^J¥£^LTs u 1 £3c*6Sle]5§i££ 

So 

[05] B8P»fcJ:*e^ffi*/50a£<k**«)*fc«)fc 
40 [H6] Rltj?' kOBBftSOSHH^ttW-r^HTft 

So 

[0 7] HS6flR|lO«ftU>XOWTffiHT*fe*o 
[08] llJfigy 1 (034%U>XeO»iRSH1?feSo 
[09] ^SS^iJ l o^ftU^XOIE^ff^iSSB*^ 

[010] HfiSfiRI l 0»«jl^>XO^iRMHT?fe*o 
[011] Hffli«!li<Ol/>Xi:rai:®»r*k^ 

R l *«^«ca£{t«*THW-Lfcl/>X»cfe 
tfS> iKS^ottin^« : ?^'r0T*feSo 
50 [01 2] HffifiRj2 0*H»U>XOttffiH"efeSo 
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[01 3] *«OT2«D«*U>X<08tiRSIHT*«. 

[0 1 5] H; 

[01 6] Hi 

[01 7] m 
[01 8] m 



3 ©*tt$3 U >X©8£iKM0 1 5 Sb 3 0 



24 



[01 93 HfiSm©tt^lx>X<D#£iRM0T-&3o 
[02 0] 7ttf-y^T-yX^g<DHSJB0iJ^-r0T-fe 

5. 

[02 1] 7t-r^X^fE^S^BtOHfiSm^-r0T* 
i mi®, 2 1 1 Jft&WX. 2 1 Jt 



[B2] 




[04] 



f=2. nsi.75. d=41 



f*2. t=3. ipI.78 



0.445 




2.6 3 3.5 

: t On) 



a 2 0. 4 0. 6 



[05] [07] 



0* 
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